Activation of M3 muscarinic receptor by acetylcholine promotes non-small cell lung cancer cell proliferation and invasion via EGFR/PI3K/AKT pathway.
Acetylcholine (ACh), which can be synthesized and secreted by cancer cells, has been reported to play an important role in tumor progression. ACh acts its role through activation of its receptors, muscarinic receptor (mAChR), and nicotinic receptor (nAChR). As a member of mAChR, M3 muscarinic receptor (M3R) is often highly expressed in many cancers. Activation of M3R by ACh participates in the proliferation, differentiation, transformation, and carcinogenesis of cancer. However, the effect of M3R activation on non-small cell lung cancer (NSCLC) remains unclear. Here, our study found that ACh dose-dependently promoted the proliferation, invasion, and migration of NSCLC cells. After silencing of M3R, the biological functions of ACh in NSCLC cells were greatly attenuated. Furthermore, ACh stimulation increased the production of IL-8 and time-dependently induced the activation of EGFR, PI3K, and AKT through M3R. In addition, ACh stimulated the activation of PI3K and AKT via EGFR activity, and blocking of PI3K/AKT pathway by special inhibitor LY294002 suppressed the ACh-mediated proliferation, invasion, and migration of NSCLC cells. Taken together, these findings indicate that activation of M3R by ACh enhances the proliferation, invasion, and migration of NSCLC cells. ACh-induced activation of EGFR/PI3K/AKT pathway and subsequent IL-8 upregulation may be one of the important mechanisms of M3R function. Thus, M3R could be a potential therapeutic target for the treatment of NSCLC.